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Eyedness and Handedness in relation to certain dif fioul ties in Reading.
I. Handedness - Different types of handedness. Eyedness - the nature
of eye-dominance. The relation between eye-dominance and handedness. 
Theories concerning this relationship. Left-handed children and those 
subnormal in reading. Possibility of connection between this 
subnormality and eyedness of the left-handed child. Possible nature 
of the connection between "eyedness"and retardation in reading (if such 
connection exists) Types of difficulties in reading experienced by 
left-handed children which may be due to "eyedness".
II. Experiments with left-handed children; 1st set, wilji results and 
conclusions.
(a) Description of experiments and subjects.
(b) Results of experiments showing
(1) Incidence of left and right eyedness in unselected group.
(2) Incidence of left or right eyedness in group of left-handed children 
(5) Reversals of forms (in words and groups of letters)
(4) Transposition of letters in words and groups of letters.
(5) Children*s remarks with any pertinent introspections.
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Further analysis and conclusions.
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(e) Other results of the analysiss-
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(o) Right-eyed and left-handed group.
(d) Left-eyed and left-handed group.
These experiments are tachistoscopic in character. They are designed 
to reveal the disability (or otherwise) experienced by left-handed 
children as regards orientation of forms and position in space.
V. Further experiments with adults.
(a) Right-handed and right-eyed.
(b) Left-handed and left-eyed.
(o) Laft-handed and right-eyed.
These experiments should confirm iiie results of the first set of 
experiments as to the characteristics of form most frequently 
reversed.
VI. (l) Experiments with adults and children to prove vhether the
incidence of reversals of forme, or of orientation with regard 
to position in space, is affected when the objects perceived 
tachistosoopically are in motion.
(2) Analysis of these experiments.
VII. General observations and conclusions.
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EYEDNESS & HANDEDNESS IN RELATION TO CERTAIN DIFFICULTIES
IN READING.
HANDEDNESS; Handedness has occupied the attention of psycho­
logists for a period of more than two centuries. The subject 
is of very great interest both to scientists and laymen. The 
scientist seeks the causes and effects of a condition so univer­
sal as unilaterality, the layman requires a solution of the very 
practical problems which may arise, for instance, from a pecu­
liarity of manipulation so general as the use of the left hand 
for activities usually assigned to the right. Handedness is
ph{Sco'-oCf I c.<xl ^
usually attributed to poyeho-±ogioai causes, and these he#e 
ranged from complete structural inequalities of the left or right 
side of the organism to superiority of functioning of certain 
parts of the br^in controlling the motor-coordination of the limbs. 
It was Humphrey and La Conte, however, who drew
>û( net
attention to the very close connection between the interdepen- 
dence of two systems of motor coordination involved when move­
ments of the eyes are required to guide the manipulatory 
activities of the hands. They stated that people are left or 
right-eyed as well as left or right-handed. The dependence 
of movement upon vision must exercise very great influence upon
the development of habits of motor coordination. Some invest­
or/
igators, notably Parson, regard it as the real key to the secret
Lop-hh Cl h dec! ' B>-S - pAT-iort
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of handedness. Ocular dominance would, on this theory,
unquestionably be placed amongst the main causes of right
or left handedness. Further, an experimental study of the
handedness of large groups of individuals has established
the fact that no such phenomenon as clear-cut right or left
handedness exists. There are degrees of handedness likely
to vary and be interchanged according to the variations in
the age, circumstances and habits of the individual. Heinlein%
found, in experiments with pre-school children that in
simpler bi-manual activities it is the convenient hand rather
than the preferred hand which is most used. In spite of this
flexibility, definite motor habits do become established, and
methods by which the hands will be employed in motor activities
become rapidly sufficiently constant for the individual con-
fS'
cerned to be designated right or left handed. Rife has 
classified individuals into six dextrality types on the basis 
of the following usages:
Right handed.
1. R. H. in all unimanual activities and the "business end" 
of all bi-manual activities.
2. R, H. in all unimanual activities and L.H. in the 
"business end" of all bi-manual activities.
3. R. H. in unimanual activities and in the "business end" 
of all bi-manual activities of the first rank such as
3.
batting or golf, but left handed in lesser acts such as 
shovelling or sweeping.
Left handed.
4# L. H. in unimanual activities, and the "business end" of 
all bi-manual activities.
5. L. H. in all unimanual activities and R.H. in the "busi­
ness end" of all bi-manual activities of the first rank.
6. L. H. in unimanual activities and "business end" of all
bi-manual activities of the first rank, but R.H. in bi­
manual activities of the lesser rank.
Classified according to these types, Downey has found 
a percentage of I6.7 of left handed people out of I500. The 
description of these types, together with the possibilities
concerned in the classification of various activities as of
if* first* or of ‘lesser* rank, and even the description a motor 
activity as unimanual or bi-manual, imply considerable flexibi­
lity in the matter of handedness, and would conform to the
Of
findings of Woo or Pearson on the more general question of 
laterality, that "dextrality and sinistrality are not opposed ^
Qpconhnuoyi ihtcyûLdhon
alternatives, but quantities capable te taking values^and passing 
one into the other."
\l/oo P'©Ouv “vO VI 'Voi » XLh
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EYE DOMINANCE; The visual habits of some people give clear 
evidence to any observer of the presence of a "master" eye, 
controlling the motor co-ordination concerned in fixation.
It is possible to conclude in such cases, either by noticing 
differences in expression, in brightness or in size between 
the two eyes, which one plays the subordinate part in fixation. 
People who have a dominant eye by reason of very unequal vision 
show this by certain mannerisms, and especially by the position 
of the head when careful visual attention is being given.
Most people, however, give no indication of ocular dominance, 
and the habit must be demonstrated by experiment. The tests 
usually employed have the disadvantage, of introducing to the 
situation a number of subjective factors so that the tester is 
enabled to discover the object of the experiment. The experi­
ment has therefore been under the necessity of either repeating 
the tests, or of devising some way of corroborating conclusions, 
the accuracy of which he was doubtful. The various experimental 
investigations here, however, established the fact that about 
85^ pf a normal group of people show a distinct preference for 
the use of one eye in fixation. Though this method of function­
ing of the motor co-ordination system of the two eyes does place 
people into a left-eyed or right-eyed group according to their
’eyedness*, it cannot be regarded as analagious to the motor
S.yolfv A-,VX. n = ’'Î
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co-ordination of the two hands whereby people are right or left- 
handed. There is no conscious experience of right or left 
eyedness comparable to the experience of right or left handedness. 
We do not in general know with which eye we see. ^
investigations amongst students lead him to conclude that eye 
preference is cortically rooted, and not infra-cortical as are 
the various monocular and binocular adjustments, and that it is 
an implicitly acquired visual habit subject to modification.
It is a little difficult in these circumstances to
describe what exactly is the significance of a * dominant * eye.
Oi>
Parson has advanced the theory that it has survived because,
in spite of the many superiorities of binocular vision, there
are certain activities more conveniently preferred by one side
of the organism rather than both; and in those cases a dominant
eye, controlling the movements on that side, is of greater use
to the organism than equal vision. The probability is that
though the motor co-ordination of the two eyes does tend to
visual
make the vision of both of equal value in a common/field, there 
are still occasions when a leading eye is desirable. The habit 
of eye preference has therefore survived.
The relationship of ocular dominance to the general 
question of physical development of the organism, or of efficiency 
of motor habits, has yet to be investigated.^^ It seems 
demonstrable, however, that whether or not it can be proved
vr. ^ , Tou-ifv*-U c^( C©v .^ cL. JE o
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to be a cause of handedness, there is some evidence for the 
interdependence of the two motor co-ordination systems of 
handedness and eyedness. That being so, it is possible to 
classify people according to eyedness as well as handedness. 
They would fall into the following groups;
1) Those who are right eyed and right handed (R.E.R.H.)
2) Those " " " " " left " (R.E.L.H.)
3) Those who are left eyed and right handed (L.E.R.H.)
4) Those who are left eyed and left handed (L.E.L.H.)
LEFT HANDED CHILDREN AND THOSE SUBNORMAL IN READING: Sufficient
experimental work has been done in children’s reading to demon­
strate the existence of the child who, while of normal or even 
of superior intelligence, is the victim of a disability in the 
matter of learning to read. This disability in the child of 
average capacity often exists on the sensory level. It may 
be caused, for instance, by defective visual or auditory imagery. 
If there exists a visual defect on the sensory level, the child 
may be incapable of the fine discrimination necessary for the 
analysis of letter forms, and the association of these with 
sound, or with the small kinaesthetic feelings sensed in speech. 
He may be unable to retain those kinds of perception. Such a 
child may fail for years in reading, and may at last reach a 
stage of retardation where he appears "word-blind". There are,
7.
moreover, certain common difficulties in reading which may be 
definitely due to eyedness of the child. These difficulties 
are more common among left-handed children than amongst those 
who are right-handed. They tend to persist longer amongst 
such children. ^^û7-born"^^'^writes;’There is an uncertainty about 
the correct square of letters in words because of conflicting 
tendencies of head and eye. The result is that faulty word 
images with letters interchanged are stored up in the mind which 
later make the prompt and special recognition of words difficult 
or impossible’. While it is common for any children when 
learning to read or write to reverse letters and words, or to 
write them in inverted form, this phenomenon quickly disappears 
in the normal child. It would seem that for some reason the 
confusion between right and left lateral relationships persist 
longer amongst the left-handed children than the right-handed, 
and the particular kind of discrimination necessary for spatial 
orientation is in their case made less promptly and with more 
errors. Spatial relationships require close visual and motor 
co-ordination.
We are thus led to the conclusion that some defect 
in visual perception may bi in part responsible for the per­
sistence of these difficulties. They have been correlated 
hitherto with the handedness of the child. Now that the question
avacl
of eyedness hasg^ecome with that of handedness, some definite 
relationship, whether it be that of cause and effect or of inter­
dependence, can be assumed to exist between the two,, it would-
g.
be profitable to investigate the incidence of reversals, 
and other anomalies of latteral spatial relationships, and 
the eyedness of the child, while at the same time not 
neglecting the undoubted int^er^ft of hand co-ordination 
on this question.
The act of reading demands from the child a. more 
controlled functioning of the perceptual processes, and a 
finer discriminative capacity than he has hitherto employed. 
Letters and words must be orientated horizontally in the 
left to right direction of printed matter. Possession 
of a ‘master’eye on the right hand side of the body would be 
an advantage to the individual. In that case, the greater 
man gin of the peripheral visual impressions would be towards 
the right, and the fixation of the eyes would naturally 
progress in the left to right direction. Left eye dominance 
would imply that the horizontal movement of the eyes would
fhûLn.
tend natura,lly to be from right to left, rather from left 
to right. The child would be required to ,form a motor habit 
requiring an adjustment as to eye co-ordination opposed to 
his natural tendencies, in order to ree.d fromX left to right. 
This might act as a disadvantage according to the extent 
to which left eye dominance was present.
9.
The experiments in the second section are designed 
to investigate the question of the probable influence of 
eye dominance. It has been found that there is a greater 
proportion of left eyed children among the left handed 
than among right handed children. In order to ensure 
a sufficient number of left eyed children, the subjects 
of the experiments, therefore, are mostly left handed 
dhildren or adults.
SECTION II.
EXPER BIEN TAL S TUDY.
PRELBÆINARY INVESTIGATIOTTS .
Experiments were carried out with groups of children 
and adults in order to discover whether the particular difficulties 
in reading which have been discussed, have in fact, some relation 
to eyedness.
Subjects.
The subjects used for the experiments with children were
(1) An unselected group of 190 pupils attending a girls* 
Elementary School. Ages to 14 years.
(2) A group of 23 left-handed girls attending the same 
Elementary School as the unadected group. (9^ to 13 years) 
One right-handed girl (10) and one right-handed boy (9) 
were also tested with this group, making 25 children in all.
(3) A group of 20 left-handed children (11 boys & 9 girls), 
attending a Junior Elementary School. (Ages 8 to 11 years)
(4) A group of children consisting of the whole of group (3) 
and a selection of 27ochildren from the first group. This 
group was classified according to handedness and eyedness.
(5) A group of six adults, v/ho were University students. Three 
of these were right-handed, three left-handed.
There were also the follov/ing groups of adults
(5) A group of nine adults (University students), two of whom 
were right-handed, two ambidextrouw, and five left-handed.
(7) A small group of people who took part in the experiments, 
but did not complete them.
Test for Eye dominance.
All subjects were tested for eyedness. The instrument
used for this purpose is similar to the manoptoscope desbrihed 
by Parsons in his book on Left-handedness. it consists of 
a cone-shaped hood which fits the forehead and face at the 
wider end and has a round hole 1^" in diameter at the 
narrower end. It is about 9" long. In the adaptation of 
the manoptoscope, used in this experiment, the cone is divided 
by a partition down the centre. The subject, sighting a small 
object a short distance from the cone, see two semicircles 
back to back, the object appearing in one of them. If he sees 
it in the left hand semicircle he is fixating with the right 
eye, whereas one who sights with the left eye sees the object 
in the right semicircle. By carefully adjusting the instrument 
and repeating the tests, it is possible to discover whether 
the subject has a dominant eye, or whether he fixates with both 
eyes.
For the test the cone was fixed 6n a stand so that 
it could be rotated slightly to the left or right and was 
clapped to the table or desk. It was fixed directly in front 
of a black spot not more than 2* distant. The subject sat 
in a chair, and putting his face to the cone, looked through 
it directly at the spot. He v/as obliged to move the cone 
slightly out of line (to right or left) in order to do this.
The vision of what appeared to the experimenter to be the 
dominant eye was then shut off and the subject was asked what
had happened# If he was not clear on the point he was asked 
if he still saw the spot.
Group I. were tested in this fashion partly in order to 
see whether the method was effective.
The results are shown below.
TABIE I.
Test for Eye dominance.
jMo. & Description 
pf children.
Rlght-oyed.
(R.E.)
Left-eyed.
(L.E.)
No Ocular 
Dominance.
Totals.
I " ' . . . . . . .
Right-handed 170 
Left-handed 19 
Ambidextrous 1
133(78^)
12(65^)
32(18^)
5(26^)
1
5
2
Totals 190 145 38 7
Left-handed
(Girls) 11 
Left-handed
(Boys) 9
4
3
7
4 2
Totals 20 7 11 2
Right-handed 
(I. & II.) 170 133(78^) 32(18^) 5
Left-handed 
(I. & II.) 39
Ambidextrous 1
19 16
1
4
<
Totals 210 152 49
mm ——  mm am mm »# J
9
I#
II.
t ^
ü-roup II. were also tested, y eliding the results in II# 
of Table I.
RESULTS OF THE TABLE#
Putting these results together it will be seen that out 
of 210 children tested 201 showed eye dominance. With regard 
to the handedness of these 201 children, 35 (17#4^) were left- 
handed, 165 (82^) were right-handed, one was ambidextrous. With 
regard to eye dominance, 152 (75#6^) were right-eyed, 49(24.3^) 
were left-eyed# #X#
The proportion^of left-handed children is rather large than 
in a normal adult group in this combined result, as a group of 
20 left-handed children has been added to the first unselected 
group of girls.
The children were giaoc given no special test for handedness, 
but those described as left-handed habitually used the left hand 
for given movements such as writing, drawing and needlework, and 
also for larger movements such as sweeping, throwing, catching 
ball. Two cases call for a special note, one a girl of 10 years, 
who was originally produced as left-handed, had made during two
.X. Miles (The Journal of general Psychology, July 1930) gives the 
following figures for a much smaller group of children (38) 
R#H# 26; L.H# 12. Of these 26(68^) were found with Right-eye 
and 12 (32^) with Le ft-eye dominance#
syears, determined and successful efforts to use the right 
hand; another, E.B# was using both hands for writing in 1931, 
but’at the time of this experiment (February 1933), she had 
reverted to the left hand "because it was easier”. The two 
girls are both left-eyed, the one appears above as right-handed 
E.B. is described as left-handed#
First series of Experiments#
This series was designed to see whether the tendency 
to reverse or to transpose letters and words was greater in 
the case of left-eyed than of right-eyed children. (Group I#) 
were used for this experiment. The right-handed girl who is 
included in this group constantly reversed short words in her 
written work, Bhe is an intelligent child of 10 years. The 
boy was nine years of age, and was described by his parents 
and teachers as a "bad” speller. Five of the children were 
in a retarded class. All of them could easily read the simple 
words used in the test. Sixteen were left-eyed, seven were 
right-eyed. The instrument used for the test for eye- 
dominance with this group was the same as that described in the 
previous test for eye dominance exoept for the omission of the 
partition down the centre of the cone. It was fixed on a 
stand directly facing a black spot on a screen about 6* 
distant. The subject fixated the spot by directing the come
to the right, if they were right-eyed, to the left if left­
eyed. The eye test was repeated on each occasion on v/hich 
the child was seen.
A Reading and Pictute test consisted of:«
(1) 8 Three or four words and their reversals - saw; was ;
pins; snip.
(2 ) 6 Four letter words of which the transposition of the
consonants made other words « care - race.
(3) 14 letter combinations which included reversals.
(4) 4 pictures of a ooSmn^tfonad. type
(a) Man with suitcase in one hand, umbrella in the other.
(b) Man leading dog, going left.
(c) Woman leading dog, going right.
(d) Woman with suitcase in one hand, umbrella in the other. 
EiBŒ
Using the manoptoscope, the child, after fixating the spot
(left
directed her v ision towards a picture placed on the/pji_n;ht side
(right
of the screen, if she were(left eyed. The word was placed 
at the e x t r e m e o f  the scheen, so that she had to swing
the instrument from|J®^^^ ^°(lelt^ ^he werej^^|^^ eyed,
(risht
That part of the visual field of t h e e y e  which 
lies to the|^^^^^ of the area of fixation was thus cut off 
by the instrument f during the swing over from|^?g^^ ^^(left^.
The non-fixating eye would by this means be the first to 
receive visual impressions of the word, letter, group or 
pictire shown. The word or picture was removed the instant 
the child had ceased rotating the instrument, and had seen it.
7Mistakes were noted. This procedure was adopted for 12 out 
left-handed
of the 23/children. Exactly the same experiment was tried 
with the other 11 left handed children and the ri^t-handed 
boy and girl. For this second set, v;hen the spot had been 
fixated, the vision of the dominant eye was definitely cut 
off by a small shutter in order to see whether the incidence 
of reversals would be affected by the slight disturbance in the 
co-ordination of the tv/o eyes which would be likely to result 
from this method.
The results are almost equal for the two groups. The 
objects shown in the Group 4 were transposed or reversed as 
to direction, but with fer less frequency than the letters 
and words. The results in terms of letters reversed or 
transposed in Groups 1, 2, 3 and of transposition of objects 
in Group 4 can be expressed as follows for the two groups.
TABLE II.
I. Both eyes open, but vision of fixating eye interferred with 
by instrument.
No. of 
Children.
Transposition 
of letters.
Reversal of 
letters.
Reversal of 
Vi/ords.
Transposition 
or reversal 
of objects.
8 L.E.L.H. 20 22 10 4
4 R.E.L.H. 4 6 1 None
Vision of fixating eye cut off by shutter.
8 L.E.L.H. 19 21 7 5
3 R.E.L.H, 4 10 1 1
1 L.E.R.H, 3 3 1 1
1 R.E.R.H, None 4 None
1
None
II.
gThe following types of response may be noted.
1. Many of the words were read by the children 
without hesitation.
2. Where there was a moment’s hesitation, the correct 
word was usually forthcoming in the case of children who gave 
evidence of being the more intelligent of the group. These 
children made every effort to interpret what they had seen.
In fact the whole of the strong conative impulse induced
by the experimental situation appeared to be concentrated 
on giving "meaning” to the word and letter groups. They were 
at times hindered by this tendency when reading the letter 
combinations into which they inserted vowels in order to be 
able to pronounce them as words. Hesitation in other cases 
led to hopeless confusion, the child being unable to give a 
correct rendering. VJhen hesitation did occur the child was 
always asked how she finally decided on the right word(this 
whether she was right or not). Various answers were given 
to this question:- "I thou^t them again”; "I know the first 
two letters and could nearly see the others, so I guessed them”. 
Perhaps the most interesting remark was ”I put the letters 
back in my mind again to see if I knew them” . The child who 
described her reaction thus was left-handed and left-eyed.
3. Sometimes the letters were mentioned in the wrong order 
and then corrected. In such cases the child was asked which 
letters she had really seen first. Having once discovered
othe correct order, the child insisted that she had seen the 
letters in that order.
4. Words and order of letters were said incorrectly 
without hesitation, or words and groups of letters were 
reserved. An occasional correction would occur which the 
child would explain by saying that she did not see the letters 
at first, but knew that her correction was right.
There is a wide difference in number between the 
reversals and transpositions of groups of letters and that 
of words, the latter number being the less. This fact, in 
conjunction with t%ie constant effort made by the children 
to attach meaning to their readings, would seem to suggest 
that the strong urge to interpret familiar material easily
overcomes the tendency to record reversals, but that where
an<i
the application of meaning is not essential, interpretation
"K
stops as it were at the stage where the perception is still 
hardly more than a visual pattern, reversals are recorded.
The wider the gap between the visual representations of the 
stimulus and the attribution of meaning, the more likely 
are revervals and transpositions to occur. It is probable 
that during this "gap" there occur those processes by which 
the undefined pre-fixational visual impressions become 
clarified until the stage of clear perception is reached. 
These physical processes are accompanied by concurrent mental
JO.
activities* - The organisation of the sensory elements
in-to a perceptual unit, their disassociation from irrelevant
sensory material, the spatial orientation of the unit.
VJhwn the material is familiar, these processes may be much 
telescoped because of the ease of interpretation. Vvhen 
it was found,,therefore, that the children were so stronly 
influenced by an urge to interpretation, it was decided 
that, in the case of adults the possibility of successfully 
assigning "meaning" to the visual impressions they were 
to receive must be minimised as much as possible. 
Tachistoscopic experiments with unfamilt-r material offered 
the best solution of the problem®
SERIES II.
I. Taohlstoacoplo Experiment8 with Adults.
In their experimental study of the comparison of 
"Ellusions of horizontal and vertical lines", Hicks and 
Rivers found that, while the answers of the subject given in 
the case or prolon ed exposures were complicated by cognitional 
factors such as knowledge of the nature of the "illusion”, or 
experience in Instruction In drawing, the answers to the shorten 
exposures were based on more purely sensory data. It was 
therefore decided that if subjects of this experlement were 
given very short exposures which were comprised of unfamiliar 
material which could be easily grasped and readily reproduced 
it could be justifiably concluded that their reproduction of the 
exposures were relatively free from non-perceptual elements.
A series of lantern slides on which the unfamiliar forms 
v/ere arranged in groups of 5, were exposed above the eye level 
of the subject - tachistosoopically. They were projected on to 
the screen from a lantern. The ti© of the exposure was controlled 
by a ” Gompup ” shutter. The subject was seated directly in front 
of a small spot of light throvm. on to the screen from a lose 
lamp, behind the lantern, and exactly covering the middle point
of the exposure. The screen was about 6 * in front of the 
subject, who sat at a small table. She had a shaded candle 
which she could turn towards her in order to get sufficient 
light to draw her records. She was asked to fixate the spot5 Then 
the slide was shewn three times each for .01**, .02**, 1".
After each exposure the subject drew what she had seen. Three 
sets of slides were shown:-
1st. Those in which every form was different (Series (a) in
ph tograph.
2nd. " the middle form was alike in each slide
being a) A horizontal rectangle (b) 
b) A vertical cone (c)
3rd. Those in which colour was introduced (d). There were six 
forms in these slides either green or black in colour.
The centre of the exposure was left blank. The colour was 
arranged so that half the forms were coloured in each 
slide. This series was found consherably harder than 
the other two#
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Subjects. The adults in group 6 (Page I) took part in
this experiment.
These subjects were tested for eye-dominance. Two of them
were found to be right-eyed and right handed, one used either eye
indifferently and was right handed, and three were left-eyed and
left handed. During the test for eye dominance, no reference
was made to the object of the test. P (R.E.R.H.) remembered that
she had a very weak left eye as soon as she saw the apparatus,
H (L.E.L.H.) said that she used the left eye for the telescope,
L.H* knew that she was left-eyed, R. asked which eye she was
uncertain
to use. As the test seemed in her case, a simple experiment.
involving the shifting from binocular to monocular vision was 
tried. R. focussed a small object some feet away through a 
small finger-ring. The visual image moved very little whichever
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eye she covered. She pomomborod during this experiment 
that she could not decide which eye to use. It depended 
which one "got there first". The three left handed, left-eyed 
subjects were given a perimeter test to see whether recognition 
of forms was superior in the peripherlal vision of the dominant 
eye. One right-handed subject (K.H.) was also given this test.
In the-three left-handed subjects the forms given were recognised
Ly
by the left eye more quickly than the right eye. In the case
of the right-eyed subjects the right eye was slightly superior 
to the left.
Results, Reversals and Transpositions.
The drawings produced by these people showed a greater 
tendency on the part of the left-handed, left-eyed people to 
reverse forms, and to transpose them. Further two distinct types of 
reaction are discernible in the earlier exposures.
Order of discernment of forms.
In the case of two left-eyed subjects, the centre and right 
hand forms appeared first (L.H. AND H.). In the case of R.
(no dominant eye) the left side usually appears first. Two 
subjects (K.R. and P.) appear to receive a general impression of 
the whole, and to record all the forms almostfrom the first 
exposure with tolerable accuracy. One (B.W.) apparently does 
this at first, changes during the course of the experiment and 
in later slides sees either left or right hand forms firstra
though the right side is often reproduced more exactly than 
the left.
li
The tendency to reversals is t-huHs seen to be greater 
for lert-eyed^ lert-handed subjects than for those who are right- 
handed and right-eyed. The reversals occur not only in respect 
of single forms,but also as to position in the series. Forms so 
far apart as 2nd. or 5th. being occasionally transposed. We seem 
justified in believing that the tachistoscopic exposures reveal 
a visual-motor tendency in these subjects which has been
superceded by the acquisition of habits of visual co-ordination 
which are more useful for proficiency in reading and writing from
left to right in Vinr»i mvift.cîA conclusions were based
■record 4
on a careful study of the reeeaazche-s and from observations of 
the individual subjects while making their drawings.
Characteristics of the individual subjects.
B.W. The work of B.W. Illustrates particularly th^ gradual 
breakdown of the acquired visual habits, and the reversion to 
an earlier method. In her earlier drawings she records a general 
impression of the whole, and her work is fairly free fr m reversals. 
The latter protocols shews definitely a clearer more accurate 
view of the; lieft side of the exposure and reversals are more 
frequent, ^here are also instances of the right side being seen 
first. It has been found impossible to record the impression 
given by her protocols in terms of figures. The same set 
of drawings sometimes shows both modes of reaction.
nL.H. sees the centre amd right hand sida first in every 
Protocol and every drawing is accurately and carefully
done. There is no hint given of more having been seen 
than appears in the drawing. L.H. refuses to guess the 
unknown. She uses tbsr right hand ior drawing and writing, 
but during the experiment she most frequently drew from 
right to left.
K.R (R.E.R.H.) shows a general impression of all forms 
from the earliest exposure. One or two figures, however, 
generally the central form, and that on the left or right 
of the centre are seen more clearly than the others, in 
many of the protocols all the figures are attempted from 
the beginning.
P (R.E.R.H. ), generally sees the middle form firat, and then 
those to the right slide. Her most frequent tendency is towards 
a general impression. This subject has a very weak left eye, 
and was not able to see any gorms with the left eye in the 
shortest exposures.
R. (R.H. (no dominant eye). Sees beginnings or ends of slides 
first. There is a fluency and looseness aoout some of 
R* 8 protocols which is-^yery suggestive of motion - round 
figures seem to roll, those with "legs" appear to be walking.
is
Occasionally two figures have run into one another, and are
cir<^(A/n
é&m. as one.
H* (L.E.L.H) reproduced the forms with very great care 
and accuracy. She shoews a tendency to reversals and usually 
sees the right side first, though these tendencies are not 
nearly so pronounced as in the case of L.H.
Intro spections♦
The subjects were generally able to say whether they 
saw the right or left side of the exposure first. In some 
cases they have even been able to number the rorms in the 
order in which they were seen. Those who had from the 
beginning a general impression of the whole found this much 
more difficult than those who could state definitely which 
side they saw first.
V.H.wkdoes not appear in the tables, (right-handed and right­
eyed) and who did only a few of the slides gave interesting 
introspections about her experiences. She had a general 
impression of all the figures from the beginning, but could 
not draw them all as she forget all but one or two immediately, 
She then took those she had first seen for granted and in 
succeeding exposures looked for something eleee. She did not 
do this deliberately, but knew that she was doing it. On 
another occasion she did not see the left sidé when a somewhat 
striking figure on the right of the centre suddenly arrested
aher attention.
There are Indications that other subjects sometimes 
saw only one or two of the figures after having gained 
some knoewlegge of them. Nearly everyone asked at some stage 
of the expeiiment, if she should draw all she remembered, 
or only what she had just seen.
P, (R.H.R.E.) féund it difficult not to look deliberately 
for forms she has not seen clearly previously. She found this 
possible when she was asked to look fixedly at the light 
spotand think only of it, in between the exposures. Subjects 
differed in their methods of retaining the forms.
K.R. (R.E.R.H.; could not retain them until she had attached 
names to them, which she did from the earliest exposures.
H. (L.E.L.H.) only gave names to those subjects which s trongly 
suggested something familiar to her.
In his experiment on the perception of simple designs 
and patterns. Professor Bartlett has found that even with 
very simple figures names are commonly used and that in those 
■ hich are more detailed the importance of "naming" is greatly 
increased, not only helping in the matter of recall, but also 
adding to the observer* s representation. (Of.Bartlett*s 
"Remembering" pp 18 & 19).
The characteristics of forms usually reversed were 
investigated by an analysis of the protocols of these
6 subjects.
"ZD.
Characteristics of figures with reference to reversals 
and non-reversals.
It was found that these consisted of
1) Spirals, or partieal spirals (13 instances L.E.L.H.11 R.E.R.H)
see photograph 1(a) (b)3 (d)2 & 5.
2) Asymmetrical forms (4 L.E.L.H, 1 R.E.R.H)
see I (a) 4 (2). 2 (4)
3) Similar figures (position reversed) (5 L.E.L.H. 4 R.E.R.H.)
see I (d) 5 (4 & 5), (b) 3 (2 & 4)
4) Figures whose apex is wider than base (2 L.E.L.H)
see I (d) 1 (3). (b) i (5)
5) Curvilineal figures (4 L.E.L.H. 5 R.E.R.H.)
see I (d) 1 3 & 4., 3 (g) & (5)
Figures which were not reversed were of a kind: -
1) Easily acquire some meaning.
2) Recall some familiar form.
3) Attract attention by their particular formation
4) Give rise to comparison, rather than /Qohfustôn with
some similarly constructed figure.
It v;ill readily be realised that figures of these 
kinds easily stimulate mental processes other than perception. 
These processes aid in the reproduction of a more
accurate representation of the perception than would otherwise 
occur. Reversais, therefore, of these types of figures are not 
produced. There is a certain instability about some of the 
forms that are more commonly reversed (e.g. the spiral, 
in figures on a narrow base)i There is also an appearance 
of movement in some of the protocols<, It is obvious
'Il
that the idea of a moving object has occured to R. in 
several cases. She has representations of a man walking, 
an engine, a bird, and a dancing figure. P. also records 
a spinning figure in one of her protocols These two facts
duggest that motion, apparent or real, might have some 
influence on the incidence of reversals.
further sets of experiments were therefore conducted 
with adults.
1) A set of 18 slides, the forms of which v/ere more
rigidly classified than those of the first set.
2) Experiments in which movement played a part.
These experiments were also tachistoscopic.
The second set of slides comprised:-
1) Three slides of asymmetrical figures.
2) Five slides In which the figures were mainly
curvilineaSfcf^
3) Six slides which had forms either to right or left
of the fixation point, but not both.
4) Four slides of similar figures.
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SERIES i n . .
CûlJ If the theories suggested by the tm m  former 
experiments as to the characteristics of forms which are 
likely to be reversed are correct, the proportion of reversals 
in the protocols of this second set of slides should be 
greater than that of the first group. (Group 6 on page 1# 
took part in these experiments).
The slides were exposed in the same manner as those 
of the first set. Pour new subjects (two ambidextrous, one 
of whom was left-eyed, the other showed n6 dominant eye, and 
two others (both left-handed and left-eyed), and five of the 
previous six subjects tried the experiments. The number 
of reversals in each set of slides was as follows
TABLE IV.
(1) Asymmetrical Figures
(27 exposures for each subject)
(2 ) Curvilinea figures
(45 exposures for each subject)
(3) Forms either to right or left 
of fixation point
(54 exposures for each subject)
(4) Similar forms
(36 exposures for each subject)
96(19.3^ of all reversals)
255(51.9^ " "
53(10.8^ " "
87(of these 2o are 
transpositions)
(17.6^ of all reversals)
3Li, The r ight-handed and ftmbidoxtrouo gr ouf «-gain
The curvllineat' figures proved the most difficult, 
while there were comparatively few r ever said of position 
in the fourth set. The tabulated results show also the 
following points
1. The right-handed and ambidextrous group again shows
a small^^proportion of reversals than the left handed set.
An
2. The increase in the percentage of reversals for all 
those who took part in the first experiment.
3. The number of reversals is greater on the left side 
than the right in 2 out of the 6 left-eyed subjects,
4. A comparison of the figures in the last three xsBtXmmÉx 
columns in both sets of experiments Is of interest.In The case 
of B.W. the breakdown of the acquired visual habit of receiving 
a general impression, and a reversion to that of seeing the 
left side, or in some slides the right side first, is again 
illustrated. The work of P. who in the first expierment seemed 
to have a general impression almost from the earliest exposures 
in some slides, shows the same attitude. In the second experiment 
hov/ever, her numbers are much more even than those of the first 
set. L.H. and K.R. conform rigidly to the type of reaction 
they used in the first experiment, one seeing always the right
i a  [Tn p 7-^ û  (\ .
side, the other the. left# The figures of H. are fairly even 
in both instances, showing a bias towards a general impression 
of the vJhole# L.H. However, had no drawings on the left
side in her earlier exposures* B. has a very weak right 
eye, and could only see her earlier exposures with the left 
eye# She also prefers the right side to the left in her 
earlier exposures except where she records a general impression* 
Evan in those cases she has as a rule a slightly clearer and 
more accurate drav/ing of the right-hand side. P. also 
has a greater proportion of right side impressions* D. is 
amôidextrous #
Introspections*
The introspections v/ere of a similar character to 
those of the first experiment* D, did not attempt to 
describe irrieyiKlly or attach names to the forms, but drew 
rapidly directly from her visual images* R.C* remembered 
all objects accurately but the moment he began to draw them, 
forgot what they were like * The very short interval of 
time necessary for putting up the light for him to see to 
draw, or turning the candle towards his paper, was sometimes 
sufficient to allow his visual impression to fade, he 
scmetimes attached descriptions to objects, but did not alv/ays 
find this helpful. During the exposure of series III., each 
subject was asked whether it was found easier to see and drav/ 
the right hand exposure or the left. The right-eyed, right- 
handed people, declared fa? the left hand side, two of the left-
handed people preferred the right side and the others were
<L?
indiff-.rent* On the whole the drawings to the left of the 
fixation mark are clearer in the case of P. and R.K., those 
on the right are better in the other cases though in 
the easier slides there is practically no difference.
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SERIES III*
fk) Taohlstoscoplo experiment v/ith words* (Group (3) Page 1* )
A group of left-handed children was used* Eleven
of these, 4 boys and 7 girls were left-eyed; 3 boys and 4
girls were left-eyed; 2 boys had no eye dominance*
These children were shown the words and groups of
letters which were used with Group (2) in the experiment
with words of pictures in Series I* tachistoscopically for
5"* The child was seated about 18" in front of a photographic
shutter behind which the word was shown* The word was placed
precisely behind the word /set" printed upon the blind of
the shutter and the child was required to fixate the word "set"*
It was at eye level and was adjusted when necessary* The word
or letter conbination was shown and the child read it aloud*
when xhfiHx
The object was to see whet her/the word was exactly behind the 
fixation point, and the time of the exposure was shortened, 
and movement of the eyes or bead to right or left were nôt 
required, reversals were more or less frequent than in the 
previous experiment*
The results are substantially the same, the reversals 
of letters being more frequent in the previous experiment 
sand ^xper-iment E,—with Group-3*
TABLE V I .
No. of children# Transposition 
of letters#
Reversals 
of letters.
Reversals 
of words #
11 L.E# L.H# 29 7 30
7 R#E# L#H. 12 4 11
2 Using both 
eyes. 1 1 3
Experiment II#
A tachistosoopic/ experiment with Group (4) arranged 
in sets according to eyedness and handedness.. The experiment 
was given in crder to compare the instances of transposition 
of order of objects in space, which might follow a short 
exposure of a few small objects arranged in a horizontal pattern.
The experiment was tried becadse in the earlier 
experiments with adults and children, not only were forms 
completely or partially reversed about their own axes, 
but transpositions occurred, that is to say, letters or figures 
would be interchanged# A teacher reported that one girl who 
was right-handed and left-eyed constantly reversed smaller 
words in composition though her work gaves signs of intelligence. 
This reversal of words might be due to the conception of the 
whole as a unit being reversed, or might mean that single letters 
were interchanged. This indicated an orderly process#
56
Apparatus and Material 
For the experiment the children were shown a
t  on  v"(2- Ix h  o  la a  1
convcroat-ional picture of a table set with five objects 
(tea pot; sugar basin; jug; cup & saucer; glass) These objects 
were arranged in 20 different ways, each one of which was shorn 
to the child for 5". It was placed, as were the words in the 
previous experiment, immediately behind the word "set" on the 
blind of the shutter. The child had in front of héS* a picture 
of a table and on this he was required to arrange duplicates 
of the objects made by cutting a stencil, in the order he had 
just seen them. There were on each occasion 120 different ways 
of doing this, one of which was correct. Of the 119 possible 
wrrors, only 30 could be accepted as clear transpositions. It 
was also found that the cup and saucer, and basin were often 
confused and interchanged. This also happened, though less 
frequently, in the case of the jug and glass. As these mistakes 
could be regarded as due to faulty discrimination certain 
arrangements on each card were rejected. On the other hand the 
two objects adjacent to one another on each side of the centre 
were so frequently interchanged that these were not accounted 
transpositions unless there was considerable difference in size 
or form between the two. These rejections and acceptances
•X. This apparatus was suggested by one of the "Decroly" matching 
games for the training of"vision".
51
exactly cancelled each other, leaving the possible number 
of transposition at 50 - one quarter the number of possible 
arrangements#
%
.•^IV
x#PI1P*v,
u
if
^ v * r
Cctyd3 - f e y  T o i c k  ^ 0 ^  C o p i c  t T ^ e v i f -  11l O n e K  h x F t à - h  - f i v  CtiJct^'evif
The result's of these considerations are tabulated 
below. (See Table VII)
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The figures show that the average number of 
transpositions is about one-third higher from the left-handed 
than for the right-handed, and that the average of correct 
positions for the right-handed is one-third higher than for 
the left handed.
Manipulation and introspective remarks of children.
The various methods of manipulating the objects to 
be arranged was interesting. Some manipulated steadily from 
left to ri^t, as in reading or writing, others worked just 
as steadily in the opposite direction. Some tried to 
reproduce the order in which objects were seen.(This was not 
deliberate). The method of attack showed this tendency quite 
clearly. The child would seize the objects immediately the 
shutter had closed, placing as quickly as possible the centre 
object, or perhaps the extreme right ot left hand object. A 
pause would occur when two or theee objects had been placed, 
and the child would try to recall his visual impression. Again 
the fourth and second object would be placed and the arrangement 
would proceed from the middle outwards. Other children 
manipulated in a haphazard manner which was not easy to analyse. 
Transposition and correct renderings were more likely to occur 
if the child maintained some order in manipulation.
H
It was possible to corroborate the observations of
the experiment with adults. The child gave indications both
in manner of manipulation and in introspections of the two
different types of reaction described there. Either the
right or left side was seen first, or the child received a
general impression of the whole. Some could quite definitely
state that they saw one side or the other, or the middle object
first. Others would say that they did not know which one
they saw, or would say that they saw "all of them together" #
Hey
These tv/o latter types of reply were so frequent that would 
both appear to be indicative of a general impression.•
During the experiment each child was given 
opportunities to correct his own result. In this way 
introspections were obtained. It was found that while some 
made efforts to correct by means of analysis, other definitely 
recalled their visual images and judged by "sizes" which meant 
that they noticed the positions of the taller objects, also, 
less frequently those of the greatest bulk. They placed 
these and as one child expressed it "just chanced" the others. 
There were some five or six who used mental imagery, murmuring 
to themselves the names of the objects as they placed them.
One boy devised an elaborate plan which resulted in the jug 
and glass, or the cup and saucer and teapot being always in 
juxtapos ition because they "poured into one another". Others
worked directly from those they knew were right, changing
over the tv/o or three of which they v/ere uncertain. Others
again, completely confused, merely complicated their errors
instead of being able to correct. If the child could rely
on his visual impressions, he v/as usually able to correct
m d
his errors. An adult who tried five of the cards, worked 
with extreme rapidity, getting four out of five correct, 
said she nould not possibly have given the order of the 
objects in words.
The children v/ere asked whether they could say 
v/hat kind of mistakes they made in spelling. Various replis 
KKjiixyx were given. These are the children’s own accounts 
of their spelling difficulties
1. Letters correct, but transposed, particularly 
at ends of v/ords.
2. Word thought correctly, but written wrongly.
3. Easy words are written wrongly.
4. Mistakes can be corrected.
5. Words known remembered, but cannot be spelt 
if they are strange.
All the children who described their mistakes 
except those in the fifth category could correct their 
errors in the experiment.
The following are the numbers for type of visual 
reaction:-
TABLE VIII.
R.E. R.H# L.E. R.H. L.E, L.H. R .E . L .H .
General impression 
of whole. 3 5 7 4
Right or left of 
centre first. 4(L) 1(R) 2(L) 8(R) 5(L)
S E R I E S  IV.
I. EXPERIMENTS INTRODUOING MQVEl-lENT:
In the opinion of W»>ixçek movement is not a
I) perception, but a judgment due to a comparison of estimates
of different positions of objects at different times. 
Parsons, however, regards the perception of movement as of 
so great a biological value to the individual, that it is 
not likely that it depends upon such highly differentiated 
mental processes. Perception of movement is rather a new 
kind of perception distinct from that of form. But how 
does the perception of movement affect the perception of 
form when the two are simultaneous? It is not surprising 
that movement, or apparent movement whether centrally or 
peripherally perceived, should excite interest. The 
reproductions, however, of some of the shorter exposures 
in the tachistroscopic experiment described in Series II, 
suggest that the subjects were easily impressed with the 
idea of a familiar object seen in motion.
The exposures were all stationary in this experiment, but 
the perception of them would not be quite clear in thes=e»^ ’civi\^ 
exposures.
* P.^ cV.l-4.
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> It was decided, therefore, to provide a moving
stimulus in order to see what would be the characteristics
of the reproductions of forms actually in motion, and
whether the incidence of reversals would be affected.
It was not found possible to arra,nge these experiments
on exactly the same lines as those in Series II & III, but 
the
by exposing /slides'‘episcopically*', and interposing the 
photographic shutter between the mirror and the screen, it 
was found possible to get exposures in duration. Each 
exposure was shown to the subject once only, and the subject 
drew or wrote what she had seen. For the first part of the 
experiment, the exposures were rotated on a dial, which was 
covered by a black screen, which only allowed a small 
rectangular band of light, to appear on the screen to the 
right of the fixation point. The fixation point was, as 
before, a small spot of light from a box-lamp. All 
exposures appeared in this rectangle.
Sub.iects : The subjects used for the experiment were those
in group 6 on page 1 .
Procedure : The subject sat, as before, at a table exactly
in front of the fixation spot. The exposures were thrown 
on to the screen about 6 * in front, and above the eye level. 
The experimenter released the lid of the shutter, turning 
the dial at the same moment, so that the exposure rotated
•3.
In an anti-clockwise direction, and the subject saw it 
for . She then drew or wrote what she had seen.
The designs which were rotated are shown in the 
photograph below.
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CHARACTERISTICS OF THE RESPONSES;
It was obvious that the movement engaged the 
attention of all the subjects. They all enquired why it 
should be introduced. K.R. has represented it in her 
drawings. The forms actually produced are fairly 
accurate and, except in the case of K.R., there is less 
guesswork. Forms which would be seen in peripheral vision
•4.
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are not reproduced in the representations or, in one or
two cases, (B. & R .) are occasionally drawn in very faintly.
The proportion of reversals is actually higher than in the
two previous experiments with the slides, but as the number
of forms exposed was much smaller, it may not be justifiable
to compare these percentages. The.number of reversals of
the left-eyed people im tho-mt-tor of reversals die^ bpp-ear-s
This may be due to the fact that the exposures were in the
right side of the fixation point, and their images might
be clearer than those of the right-eyed people whose
clearer images would appear on the left hand side. Often
it might definitely be a result of the perception of movement
combined with that of form. The absence of guesswork, or
about
any representation of uiioertalnty/the reproductions may suggest
that the effect of the movement was an increased concentration 
on the form, so that the actual perception of the figures 
was clearer than it would otherwise have been. It may, on 
the other hand, be due to an increase of effort on the part 
of the subjectsin response to a more vivid impression of 
the forms shown.
In her experiments on the peripheral perception of 
movement, M.D. Vernon found that there was a tendency for 
the subjects to concentrate on the form rather than the
These experiments were devised and begun before the 
article by M.D, Vernon in “The Perception of Movement 
in Peripheral Vision” in the British Journal of 
Psychology Vol. XXIII, Section 3 . hcieL pu 61 (shed.
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movement when they were presented simultaneously, partly 
• because it was more difficult to apprehend than the 
movement, and partly because it was more interesting.
TABLE IX.
Result of Experiments I & II in Series IV. 
Reversals.
Forms on Forms drawn Forms drawn
Subject rotating disc, towards away from %
fixation point, fixation point.
11 12 16 15.7#
H. (L.E.L.H.) 2 6 9 21.4#
P. (L.E.L.H.) 5 6 6 15.4#
l.H.(L.E.L.H.) 6 lé 18 22fo
B. (L.E.L.H.) 6 20 21 31. 7#
P. (R.E.R.H.) S 16 22 24. 6^
K.R.(R.E.R.H.) 3 15 g 30#
IL (L.E. arnbl- 
#  dextrous.)
6 10 13 26.7%
P. No dominant 7 7 7 13.3#
eye L.H.)
Tli« <<j ÜS 0)1 ^  (XVp % of PKI" 0 CjXi^l- llL lo-ùk/n. (xcv-oss Fke
6.
Cff
II. EXPERIMENT IN MIRR0R-3PEES WITH GROUP 6 .
Group 6 were also tried with a very simple 
experiment involving the co-ordination of kinaesthetic and 
visual imagery in an unusual way.
Closely connected with mirror writing and the
reversal of words and letters in reading is the phenomenon
 ^ ch.
of mirror-speed which occurs in certain pathological states.
Words and sentences are completely reversed, and syllables
are transposed in this phenomenon. The notion of combining
the small kinaesthetic sensations experienced in speech with
the type of visual perceptions which occurs with tachistosoopic
exposures arose because of the problems raised by two children
during the course of the experiments. The one mentioned
earlier, a girl of ten, (L.E.R.H.) constantly spelt words
in composition and dictation in reverse form. A second,
a girl of six (L.E.L.H.) was very retarded in reading and
I writing. This child reversed many of her letters, and
unless prevented began her written work at the right hand
side, and wrote mirror hand. It was noticed that both
ek
these children, while not defective in speeî^ , were not as 
clear as most children of their age.
In order to increase the difficulty of the co-ordination 
of the motor and visual processes, it was decided that simple 
revers&ble words should be used and the subjects be required
ho.cl)oiv. cxld \ L )o«- cvtv
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to reverse them. 
Word. 
Warsaw 
mace 
room 
shag 
laid 
laconic 
animal 
tender 
what
The following list was devised:
Reversal.
- was raw
- came
- moor 
gash
dial - dail
conical
lamina
rednet
thaw
It will be seen that by means of various processes 
of reversal and transposition, these words can be easily 
changed into other words or phrases. The subjects were 
shown the words in motion on the dial previously described.
The various ways in which it might be necessary to transpose 
the words were explained to them, and they were asked to effect 
the change as quickly as possible, to sa,y and then write them. 
Extremely clear visual imagery is required to reverse words 
in this fashion readily. The subjects were very slow at 
first, but quickened their pace considerably for the last 
three words, unless the word ’lamina* happened to be strange 
to them. It was not possible to time every word, but in 
theHSase of three subjects this has been done.
It-U
A table of the results follows 
TABLE X .
Results in Reversals of Words by Speech.
i ..- - L.H. H. R. ■B. K.R. P. B .W. D.h'
Karsaw
#
25" raw saw 
(write 
but said 
correctly)
saw war 
was raw
1.5 was war 25" written 
not said 
correctly 
for some 
time
Lever 5” 2.5 5"
lace 14" 9"
room 6" 4" 4"
ishag —— 5" 7"
'laid
'1
dial
12"
dial —
ai
dial
4"
di al -— dtal
laconic
1
animal 
' ^
6o"
7"
lacuna,
4"
in mail 
20"
inserted 
as after­
thought
— —
■tender 12" tender — 4" 35" —
' Aat
I
10" — — II 5 "
1
R*s very Responses 
slow at very 
first slow
The res­
ponses of 
this sub-
Respon­
ses very 
slow at
-fo'
ject con­
siderably 
in rapidity 
9-f the last 
three words
first
9-.
L.H, and K.R. have the most correct, and except for the 
word "laconic", the of L.F. after the first word 
compared very favourably with the two others who were 
timed. K.R. preserved a fairly even rate all through.
B.W. responded fairly quickly, or not at all.
The reactions of the subjects were interesting.
R. was the slowest. He made several attempts vocally with 
the words he misread, but was unable to make anything of 
them. B.W. was not willing to attempt those she could 
not immediately do. K.R. only stumbled with * animal * and 
'laconic* , keeping a fairly even pace with all the other 
words. There was a great difference in pace between the 
earlier and later responses of P. and D.; B . was the most 
versatile in suggesting alternatives; she made several 
guesses before she finally stated the ones she has set down.
.H. (L.E.L.H.) and K.R, (R.E.R.H.) may be considered to 
have done the experiment the most readily. L.H., however, 
was decidedly the quicker.
ok
The capacity for mirror speeds does imply the 
unusual clarity of visual imagery which is suggested by 
L.H.*8 consistent reproduction of the right side of the 
impressions, and K.R.'s equally decided maintenance of the 
attitude of seizing upon a general impression of her whole
10.
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visual percept. Undoubtedly this clarity would be of 
great value in the co-ordination of the visual and kinaes­
thetic imagery of speech. It may be that the two children 
before instanced are deficient in that capacity, or have 
some other slight visua.l defect.
11.
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III. EXPERIMENT WITH CHILDREN INTRODUCING MOVEMENT:
These experiments were tachistosoopic in
i character.
I It has been said that the left handed child is
I
usually of the type interested in kinaesthetic imagery, 
probably because of his peculiar difficulties in motor- 
co-ordination when he is confronted with the need for an 
' adjustment most suitably adapted to the righthanded, as
oAe reading or writing. It has also been stated that the 
left-handed person has more difficulty in spatial orientation 
than the right handed, and that when hand and eye preference 
aie in accord, this difficulty is still more noticeable.
The results of the experiment with children on 
spatial orientation in Series III suggested that the right 
handed and right eyed had the advantage as to orientation, 
and the left handed and left eyed showed most confusion; 
but that there was very little difference between the right eyed 
and left eyed dextrals, and the right eyed and left eyed 
sinisteæ^. The experiment introducing movement for children 
combines an opportunity for displaying an interest in 
kinaesthetic imagery, and of the increased clarity of visual 
impressions which the movement of the stimulus appears to induce, 
I^e children were shown two series of pictures.
(à
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These were placed upon a roller which was rotated in an 
upwards direction simultaneously with the release of the 
blind of the photographic shutter which was used before.
The roller was immediately behind the shutter, which was 
fixed about 18" directly in front of the child at eye level, 
The child sat in front of the word "set" and fixated it.
The blind was released and he saw the moving stimulus.
He had iii front of him two puppets made of thin cardboard, 
the limbs of which could be moved. He arranged the limbs 
like those of the picture he had just seen. The first set 
required only two limbs to be moved for each figure ; the 
second set three.
Reversals were noted. These were of three grades: 
arms, legs or both can be reversed, a.nd the right and left
13.
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figures can be changed as to position, and the latter and 
former can be combined. In the calculations below, each 
reversal is reckoned as one point.
- r t^ovin
h^ntoli/g 
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V'nrtüduûihci 
tiT-ov/Ohien 17^  
n
uvg$ Vltyp
i
O
TABLE XI.
Reversals for Experiment III in Series IV.
No:ltype of children. Reversals.
Left hand 
figure
•Right hand 
figure
Noted Average
R.E. L.H. (7) ' 28 32 60 2.5
L.E. L.H. (10) 43 52 101 10.
R.E. ,.R.H. (9) 51 47 92 10.9
L.E. R.H. (6) 37 33 70 11. 6
14.
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These figures seem to suggest^eyedness and an 
interest in kina^esthetic imagery are both influential in 
the matter of correct orientation. In previous experiments,
oenev-ct/ly
both with adults and children, the L.E.L.H. group eonei^- 
tent-ly show the highest average of reversals and trans­
positions. The R.E.R.H, group show the lowest average.
The right eyed sinister show a higher average than the 
left eyed, and the left eyed dextrals show a higher average 
than the right eyed sinisbeSil. The previous figures suggest, 
therefore, that eyedness and handedness both influence the 
incidence of reversals and transpositions.
This experiment affords scope in the exercise of 
kina.esthetic imagery. If an interest in such imagery is 
characteristic of the left handed, there is reason to 
believe that it an advantage/be the correct reproduction
of spatial relations, as the figures for L.E.L.H. and R.E.L.H, 
are, in this instance, nearly even, while,where there are 
conflicting tendencies of hand and eye-coordination, that 
is in the case of the L.E.R.H. and R.E.L.H, groups, the 
difference between the averages is the greatest, the R.E.L.H. 
being the smallest number, showing interest has been of 
advantage in the case of the left handed group; and that 
in the case of the right handed group who are left eyed,
15-
57
and who may not have developed it so highly, the influence
of eyedness has had more sway.
An examination of the results shows further that 
the reversals, in the case of the left eyed dextrals, are 
mainly transpositions of the position of the objects.
This is an interesting feature of the results. The lateral
arrangement of objects in space depends upon the firmness
of the associations between the individual units forming 
the percept and the configuration of the perceptual structure 
itself. These associations are a part of the clarifying 
process in the perceptual situation, but differ in nature 
from the reversal of the perceptual units themselves.
The latter may be regarded as a production of the more purely
'i'sensory processes of the earlies-t stages of perception.
of' th OSÔ
The protocols^who took part in the series of tachistosoopic 
experiments show both these aspects of disturbance aadof 
spatial relationships.
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SUlvDJARY OF THE RESULTS OF THE EXPERIMENTAL STUDY:
S e r i e s  I. The main issues arising from the results of the
word and picture experiments with children were in respect
nu Yi\ "ber
of the y^es of reversals of words and letters, and trans-
oF Idb-s /.nVorcAs ctrci cj>oupscj| IgLevc . .^Viovi/ pKclV "^^evev avicî Irvan s p o -ït h'ü)^ <î
position^occur with greater frequency in unfamiliar combi­
nations of letters than in words whose meaning is easily 
assimilated. Although the non-fixating received the
first visual impression in the case of each group, of 
children (R.E.L.H. and L.E.L.H.), the average number of 
reversals and transpositions for left eyed children is higher 
than that for right eyed. This result suggests that eyedness 
may be, at any rate, one of the causes contributing to the 
reproduction of reversals and the confusion of spatial 
relations in the case of the left handed child. The intro­
spection and behaviour of the childrenrevealed the fact 
that every effort was made to give interpretation to the 
unfamiliar material. The strong urge to give meaningto the 
visual percept overcomes the tendency to reversals, in the 
case of a familiar percept; but the wider the gap between 
the visual representation of the stimulus and the attribution 
of meaning, the more likely are reversals to occur. - It 
would seem that the form of the percept is clear, while its 
orientation is still a matter of doubt.
17.
A
■Series II. Ca) TACHISTOSOOPIC EXPERIMENTS TORE CARRIED OUT WITH ADULTS 
in order to obtain responses which might be expected to be 
, more purely sensory than those given by the children. The
t results again showed an advantage in the case of the left
! eyed, left handed people in the matter of reversals and
transpositions. An analysis of the forms reversed shewed 
that in fact those forms which most easily acquired meaning 
were never reversed by either right or left handed subjects. 
Again the forms that were reversed were those which give rise 
to a suggestion of movement, or which could be eawily turned 
upon an axi s.
Two kinds of reactions to the stimulus were 
discernible. Subjects received a general impression of 
all five forms shown, or saw first those upon left or right 
hand side of the centre.
From the introspections of the subject it was 
concluded I-
(1.) That in some cases the forms acquired meaning from 
earliest exposures.
(2.) That some forms were easily retained without having 
meaning attached.
(3 .) That as a general rule, it is more difficult to 
reproduce accurately the forms which do not 
acquire meaning easily.
The two kinds of response are significant, as in
the case of those who one side rather than the other
$
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first, an inequality of clarity of the image as a whole is 
implied. This might he due to variations of sensitivity
of different parts of the retina, or it might be the 
result of subjective factors such as attention or purpose.
If the left eyed are more prone to see the right side of
0  the stimulus first, reason may be found in this fact for 
their tendency to reverse images.
A further series of forms more rigidly classified 
were given to these subjects, and to four others. The 
results of this series were a confirmation of the foregoing.
Series III.TAOHISTOSCOPIC EXPERIMENTS WITH OHILDREN:
(a.) Following the above experiments with adults,
Tachistosoopic experiments were tried with children, partly
1 in order to test whether the same differences in response
! were characteristic of the children in short exposures.
Word Test. The incidence of reversals in this experiment 
was greater for left eyed children than for right eyed, 
the left eyed having on an average two more per head than 
the right eyed. These results are substantially the same 
as in the word and picture test, the results of which have 
been given.
(b) An experiment in orientation was given with a group of
19
children classified according to eyedness and handedness,
into R.E.R.H., L.E.R.H., R.E.L.H., L.E.L.H. It could be
justifiably concluded from the observation of the subjects
that the same types of responses were occurring as in
Series II with adults. The subjiects saw one side or other
of the exposure, or gathered a general impression. In
this experiment all the left-eyed people who preferred one
side saw the right hand side first; all the right eyed
people except one saw the left side first. It was noticed
that those who worked rapidly from a keen visvja\
impression were more likely to place the objeots^than the
next " '
slower ones. The sssulis in order were those who could
recall their impression by some definite means of comparison, 
such as size. The inaccurate were those who hesitated 
and became confused, or who, by reason of poor motor 
co-ordination were not able to maintain any constant order 
of manipulation. These people were not prone to reversals.
The experiment showed again the largest number of trans­
positions for L.E.L.H. people, the order being:-
]L,e ,l .h , ( " A,  ^  ^ ^
ii.E.R.H. {  ^k  ^ . . .  I-2.0
&.E.R.H. 6', L ' ' ;
m  Ü \ 0.1-0 V VK6V e YVLe.xW \r ^  lÿ ^ 'brf j Ut |-Kis d o  ha F
Ç. Sih C.L n e c, dc. <x c.\.j c^c. W o s e  o ^  wriViVc^ , avi c5. t(/P seof ' P fo-»- 4. uort e fy
6 ^  d)v£dKbV<v\ e Ü v V v d . 7 Fç >eeovd<i. ^ Vo w  F F a l - V W  L.E -L.H . ^ o f i -  i-ess <»ü>s'i5
I'tk c)-(vfCt'iôV\. [“F a v  irl.e E-L.H . v y- HsvOrp ^ ^ ^
O. V isu cx I id \ '\t T'A (
Le s c 0 <1 W  VbV)e pa^vRy occtni k Fo. L (t» f o v  hkfi M u m Le /- o f  y s <a ] s
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C o S d  t| P, L. H , h y  L LocT c av si S he xci/ i u U \ cg'i\ Vn‘c| k b
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leries IV. EXPERIMENTS INTRODUCING MOVEMENT:
These experiments are tentative in character, and 
have not yielded the clear-cut results of the previous sets. 
Table IX is unsatisfactory from this point of view. The 
proportion of forms reproduced in relation to the possible 
number is smaller than in the previous experiments. It 
seems significant, however, when the perception of movement 
is combined with the perception of form, the difference 
between left-eyed and right eyed people as regards the 
incidence of reversals disappears. Vifhile proportionately 
fewer forms were dravm in this than in the previous experi­
ments, those actually reproduced were on the whole clearer, 
and more accurate.
Though the forms seen were considerably smaller 
than the previous ones, they were exposed episcopically 
for an interval of* 5", This longer interval must have 
influenced the accuracy of the results. The fact that 
proportionately fewer forms were drawn seems to suggest 
that an increased accuracy of reproduction would be de^ 
rather to the more intense concentration of the subject in 
an effort to grapp the moving percept, than an increased 
vividness of visual impression.
The general slowness of the subjects' responses to
the words in the experiment on mirror-speed- shows the extreme
21.
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firmneBB of the associations of the kinaesthetic imagery 
required in speech, and the arbitrary character of the 
nature and direction of letters and words in printed form. 
There was in most cases a definite increase in facility 
intransposing the words and syllables towards the end of 
the experiment, however, which suggested that practice would 
very quickly make a difference in the adaptability of the 
subjects to the situation. The two who managed the changes 
with some mea.sure of success were those whose previous 
results suggested and consistency of visual imagery.
An interest in kinaesthetic imagery seemed to be 
of help to the left eyed children in Experiment III. This 
interest was noticeably present in the attitude of the 
children to the experiment. The younger children, those 
under displayed it in a marked manner and were, in many 
cases, more successful than the older ones.
S E C T I O N  III.
VISUAL PERCEPTION. No study of reading difficulties
#
would be complete without some account of visual perception.
Vis udL
]feid perception begins in the organisation of the sensory 
units of a visual stimulus into what may be described as a 
visual pattern. It is probable that this organisation 
takes place apart from the central processes of the later 
stages. It is only as the percept becomes more specific, 
and can be realised as having form, that the higher mental 
processes become operative. The most important of these 
is imagery of various kinds, chiefly visual, though kinaes­
thetic and auditory - kinaesthetic imagery often occurs. 
Later still in the process thought without imagery may be 
present followed by a definite affective tone. This serves 
to clarify the perception so that it can be recognised and 
named. There are thus three main stages of perception;
(l.) Organisation or sensory material.
(2.) A clarifying process.
(3 .) Attribution of meaning.
The processes must not be regarded as successive;
they take place concurrently and overlap very frequently.
2 .
It will be seen that the Important function of imagery is
to bring the percept into the field of clear consciousness
so that it may be known. The percept has then to be
p^ sh
related to the gig-erfc experience of the subject, and to be 
given meaning. It is at this stage that the percept is 
given a name.
The various stages have been elaborated as follows
(1.) Perception of gradually increasing specifity, 
as the salient parts stand out from the 
background.
(2.) Kinaesthetic and organic sensateoys either 
general or localised, or both.
(3.) Imagery, predominating visual, but sometimes
also kinaesthetic or auditory-kinaesthetic.
4.) Associated imageless thought.
5<) Feeling of familiarity, ,of apprehensi-ve affective
6.) Attribution of meaning and complete assimilation.(tone
The sixth stage may precede any of the others, 
except the first; the more familiar the stimulus object, 
the more speedily will this stage occur.
These stages are not evident in the normal 
perceptual process, but have emerged by means of a study 
of the introspection of those undergoing tachistiscopic 
experiments. Normal perception is so rapid and complex, 
that under ordinary conditions it is impossible to 
analyse it. • The short exposures of the tachistocope 
have enabled experimenters partially to break up the 
f- Vsrnod M3- ■ Sio. pi0},
3^single process, and to analyse its different stages.
By such means normal perception has been separated into 
above distinctly defined stages. It is not possible, 
however, to accept the results in their entirety, because 
of the artificial nature of the exponent. If the object 
perceived is familiar, the steps are ordinarily much 
telescoped, and the cognitive and interpretive processes
m
assume a higher value. If the percept is unfamiliar,
_p/ear(nc?
the imagery has a large share in the "olesing-up" process. 
Its function is to elaborate the meaning of the percept 
and to give interpretation to it. A complex percept
fasL
relates itself to Mr&t experience, and excites imagery 
of a rich and varied type. A more simple percept easily 
acquires a meaning which may be in accordance with past 
experience, or may add some simple new element to the body 
of cognition.
Concerned with this stage are those kinaesthetic 
processes which give kinaesthetic imagery an inherent 
place in the processes of visual perceiving. Judd holds 
that the organisation of the sensory data into units, and 
the general organisation of the percept, is a motor fact. 
Past perception has been accompanied by bodily reaction, 
and these give rise to similar reactions in the present. 
'ovid fcjyC.K • Se/en e-
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The spatial arrangement of perception depends upon eye 
movement made as a response to peripheral mo,tori-e A I 
stimulation. These movements are reflex, and tend to bring 
the optical image of the percept to the fovea. The first 
perceptions following these reflex eye movements are likely 
to be confused and to give inaccurate estimations of form 
and extensity.
NATURE OF PERCEPTUAL PROCESSES IN READING: In adult reading
the processes are considerably modified. The following 
activities are employed in reading
(1.) A fine visual discrimination of form.
(2.) An equally fine auditory discrimination of 
sounds, and the association of these with 
the appropriate visual symbols.
3.) Ve,riou8 slight manipulative movements.
4 .) Comprehension of the written word.
Comprehension and visual perception have the most 
important functions. The visual perception necessary for 
the early stages of reading is of a somewhat specialised 
character. It implies not only a discrimination of fine 
differences of letter forms, but a ready translation of 
visual symbols into auditory and kinaesthetic imagery. 
Comprehension implies the immediate interpretation of the 
groups of letters and words into meaningful language forms.
The perceptual stages of the act are much telescoped and 
comprehension is immediate. Those mental processes which 
succeed the earlier stages of perception, imagery and the 
associative thought processes, are also rapid and very 
meaningful. They are a part of the continuous stream of 
verbal and other images, and trends of thought roused 
directly by the immediately previous impressions.
MODIFICATION OF PERCEPTUAL PROCESS IN CHILDREN'S READING : 
There is a further modification of the perceptual process 
in the case of children’s reading. The young child’s 
perception of form is less clear and accurate than that of 
the adult. He is more concerned and absorbed with the need 
for developing a fine discrimination. His recognition of . 
language forms is as yet undeveloped, and he has not yet 
attained the capacity of rapidly and easily converting his 
visual impressions into auditory and kinaesthetic imagery. 
The associative and assimulative processes vary considerably 
for those of the adult. While the adult brings to the 
printed page a vast experience of the meanings of the 
language forms he is perceiving, and his imagery and thought 
are enriched by a background or a more or less ordered 
system of knowledge, the child is absorbed in definitely
6*
associating the visual symbols with the other forms of 
imagery necessary to give his percept its language confor­
mation. Until he has become facile in this activity, 
the interpretation of the written forms as meaningful
language is not possible to him. Thus intermediate stage
eil-
of perception is implied in the reading attitude of the 
adult, but long experience has enabled him to pass directly 
from the visual perception of the words to the meanings 
and processes of thought they suggest.
The child, more absorbed in the perception,
and less experienced in the conformation of linguistic 
patterns, with all their various shades of meaning, passes 
to the stage of comprehension more gradually than the adult.
It follows that for the child the stage of the 
early perceptive processes is very important. The imagery 
concerned here is mainly visual; it is accompanied by 
a.ssociated auditory imagery and small kinaesthetic sensations 
called up by the visual pattern. The tachistocopic 
experiment with adults in the preceding section, and the 
experiment on spatial orientation with children illustrate 
the various types ofreaction that may occur in response to 
the visual percept of a word or phrase.
It was noticed that subjects, both among children
7.
and adults, either received a general impression of the 
whole percept, or saw more clearly the impression to the 
right or left of the centre. It seems probable that in 
the latter case the optical image was clearer on that side
im
which pressed itself upon the vision of the subject.
7\"
These types of response have their counterpart 
in the response of readers to the written word, 
found that even among children there are two distinct 
types of readers:-
(1.) The fluctuating. These readers Attained a 
general impression of the whole word shown in tachistoscopic 
experiments. They did not know where they had fixated, 
and would guess at the letters they had missed, trying to 
build the word as a whole.
(2.) The fixating. This type could specify the 
part of the word and read a definite part of the
word in the direction of the fixation point. They refused 
to guess the word ifVh^had not seen . They are 
characterised by objective fidelity. A distinct time 
interval elapses between the visual apprehension of the 
word and its interpretation and thars can distinguish the
r
two factors.
The fluctuating type is a subjective reader. He
r-
t i n  die me^ire. k '
a.
reads whole words a.nd guesses where his apprehension 1ms 
been incomplete. He is unable to distinguish between 
objective perception and subjective additions.
The two types appear to be endowed with very 
different sorts of mental equipment.
'NON-READERS: "Any single mental function (visual memory, a 
memory for sounds) that enters, even as a subordinate component, 
into the total process of reading may by its ineffectiveness 
render ineffective the large process in its entirety." ^
Children are found who apparently possess normal abilities
v;ho do not learn to read. Left-handed children provide a. i
larger proportion of these children in the normal group
than right-handed. It is sometimes due, in their case, to
the fact that they reverse letters such as *p’ and *q‘,
•b* and ’d’, and words such as ’saw’, ’not* . In cases 
where this habit is sufficiently serious to interfere with 
the child’s progress, letters in other words are transposed, 
and longer words are also reversed in writing. There may 
be many reasons for this type of error, but it seems likely 
that faulty visual imagery, or some peculiarity of motor 
co-ordination, or both, are at the roots of it. Most |
^ British Rrholastâc______.
Yhùüvà uv
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children who show signs of a specific disability merely, 
and are not lacking in mental capacity, are wanting in 
either auditory or visual discriminationovlooVk
POSTURE AND VISUAL FIXATION; "Posture is the solid 
foundation upon which perception is built. In any change 
of position or of equilibrium, the whole of the perceptual 
patterns are immediately also changed. Unless these 
changes in the perceptual patterns still preserved relations 
with one another that were sufficiently like his immediately 
previous experience to ensure a certain continuity of 
perception, the animal would no longer be able to keep 
either mental or physical stability. These co-relati"^p^ oos 
of pattern are preserved by the posture of the body.
Posture then decides the orientation of the animal 
to the things around it, and its outlook upon the world. 
%atever position the animal assumes, the head at once rights 
itself. ^^Posture is subserved by five groups of righting 
reflexes acting upon head, neck, trunk and limb musculature. 
The fifth group arise in the retinae ; they are not present 
unless the animal has some measure of binocular vision.
They are, therefore, served by the cortex, probably the 
visual cortex. There is, therefore, a very delicate
Parsons "Introduction to the Theory 
of Perception."
(L,. . )oc- C.U . P. fW
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adjustment possible between head and body movement.
This is influenced by movement of the eyes, for the 
changes in perceptual pattern which would ensue, for 
instance, by reversing the animal are most easily observed 
by the eyes.
The converse is also true. Every movement of 
the head or limbs alters the direction of the eyes.
Dodge has asserted that, even in fixation, the opposed
muscular tension is never quite balanced. The slightest kck 
of rigidity in head or body, and compensatory movements of 
the eyes occur in order to maintain the point of regard 
within the area of fixation. Variations in these adjust­
ments must ensue from the use of a dominant eye in fixation. 
Slight bodily adjustment will follow any change in the 
position of the fixating eye in following the area of
fixation. So that we may say the whole organism is
involved in very slight and delicate differencesof poise 
according to the eyedness of the person.
Posture, however, is of such importance to the 
organism that, slight as they are, the differences may be 
of moment.
Eye and hand co-ordination, as has been said, 
are not analagous motor systems. The two eyes are concerned,
11.
.though not necessarily equally concerned, in any visual 
act. The hands are often used singly. Again, the 
attitude of a person concerned in an act requiring hand 
and eye co-ordination will depend upon the nature of the 
adjustment of the eyes in fixation, as well a.s the adjust­
ment of the hands in movement. There is not the absolute 
rigidity about the attitude of fixation which the word 
would seem to imply.
r
Dodge writes: "Notwithstanding the delicate
co-ordination between head and body movements, and the 
eye movements, there still exists in the adult, probably in 
the pulse movements, and s-orely in the irregular head and 
body movements, entirely normal and continuous physical 
disturbances of visual fixation. There are, then, during 
fixation eye movements of a continuous nature. iThe^ 
movements cover an area which varies in extent^^%"^^he scope 
of the movements will vary with the ehar^.e'^r of the objects 
of regardand with the individualy/''^d according to differ­
ences in the visual capacity>f^nd the direction of the glance 
is different for diff>a?^t eyes, of the same individual.
Thpx^estion of the combined influence on
posturp^ x^ ïid the motor co-ordination system of the'eyes,
wb«rïïiir stly, the general position of thebody may be the
R. lo«' •£-({-. A.
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These movements cover a certa.in area which varies 
in extent. The scope of the movement will vary with the 
character of the object of regard, and with the individual, 
/Recording to differences in the visual capacity, and the 
direction of the glance^ it is different for different eyes
of the same individual. The question of the combined influ­
ence of the general position of the body and the motor 
co-ordination of the eyes in an act requiring fixation when, 
firstly the general position of thebody may be the dominant 
factor in the inception of the visual activity, or secondly, 
the impinging on the retina of an optical image may ca.use 
the activity of the motor system of the eye, so that the 
general position of the body follows the eye movement, 
becomes a highly complex physiological problem. It seems 
probably, however, especially in view of the unequal 
movement of the two eyes, that a habit of monocular 
fixation will influence the reflex muscular responses ?/hich 
determine posture.
SPATIAL ORIENTATION: "It is significant that spatial dis­
placement is apt to occur most frequently among those
rhcxT-l^ c^lchildren who are of a mental visual type. These children 
have a mae intense experience of spatia.1 form as such, 
than those less endowed Visually. ^
’^S'fcsrn - "Liber k -ft rme / p.525.
X4- •'
The cause of spatial displacement is not clear.
It has been thought to depend upon the innervations of 
the muscles, or the Emersion of the image on the retina.
It seems probable that the main reason is to be sought in 
the comprehension of space, which is the result of our 
experience, and the connection of images. It is a matter 
learned and not inborn.' It is important to distinguish 
between the indifferent orientation which is chara,cteristic 
of a general lack of comprehension of spatial relationships, 
and the more specialised and definite reversal of forms, 
either laterally or vertically. It would seem that there 
is definitely a better organisation of the visual percept 
when the direction of the displacement is consistent.
As soon as the child reaches the stage of reading 
he must realise that words and letters proceed in an 
arbitrary fashion from left and right. The normal child 
passes through a period of indecision when letters and 
words are occasionally reversed. Reading and writing 
demand of the child a more intense and specialised concen­
tration on form than he has hitherto encountered. To this 
concentration on the form of the percept spatial relation­
ships are sacrificed for the moment. If the child has a
[t>t ' . R-
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marked interest in form, his grasp of the details of the 
perceptual unit is likely to be ahead of his comprehension 
of spatial relationships, and again displacement occurs.
The left handed child is under the necessity of modifying 
his ordinary adjustments of hand and eye co-ordina.tion in 
order to conform to the auditory nature of the perceptual
patterns presented by pqint. His experience of kinaesthetic
he
imagery and, especially ii^ is left eyed, of visual imagery 
is different from that of the right handed child.
These differences concern very delicate adjust­
ments of hand and eye co-ordination. They may be so slight 
that their influence is insignificant. On the other 
hand the degree of left handedness varies considerably from 
one individual to another. The experience of an experiments^ 
wh&h tests subjects for the presence of a dominant eye 
shows that eyedness is also of varying extent in different 
individuals. The differences, therefore, may be so gross 
as to cause the individual concerned considerable 
inconvenience when he begins to read and write.
jjThe case for the influence of a ’ domln^n^^^ in
the matter of spatial relation^hlpe-T^wts partly on the 
fact that motorj^ âüt-^ drs'^ are concerned in the whole matter 
of__gpatfal perception. The retina is a surface upon
l 6 .
Two different types of reversal can be discerned
in this particular type of error in orientation. Small
■onit forms are reversed as a whole, and parts within the
perceptual structure are transposed. These two kinds of
reversal are the products of different mental processes, 
would
The one whxsk seems& to be a product of an early stage in
the process of perception, probably immediate succeeding
the first visual impression. The form of the precept is
clear. It has been produced, therefore it must be assumed
that some mental process, for instance, visual imagery, is
concerned in the product. There-are-meter-faetere-preeen-t
There are motor factors present in the retina which are
concerned with the order of spatial images on the surface
of the retina. These appear in consciousness as spatial
relations. With regard to transposition within the
perceptual structure, it seems likely that the child’s whole
perceptual experience plays a greater part. Mare organisation 
is needed
/requiring a comprehension of spatial relations of a higher 
order. Associations must be formed between the various
units of the percept and the surrounding space. The whole, 
therefore, is not dependent upon the present perceptual 
pattern, but upon past experience.
The child’s whole perceptual experience depends
17.
upon his outlook upon the world, and this outlook, the 
structure of his perceptual patterns, is dependent upon his 
posture. Spatial relationships are ordered by the child 
with himself as point of reference. The whole attitude of 
the left handed child must differ sufficiently from that 
of the right handed to make a difference to his relations 
to his perceptual patterns. When those perceptual patterns 
consist of relationships between small units, such as 
letters and words, the difference is of moment, because 
these relationships are definitely arranged for the 
convenience of a right handed attitude. It is not surprising 
that in regard to these small patterns, the finer adjustment 
of the co-ordination system of the eye should also make a 
difference. The existence of a dominance of left or right 
eye skEu is likely to affect the attitude of the child 
towards this material, as much as left handedness affects 
his attitude towards manipulatory emotivities .
' The experimants in Section II have investigated 
a type of response in relation to small perceptual units, 
which has hitherto been regarded as typicSml of the left 
handed. These experiments were, however, conducted with 
reference to the eyedness of the children. The results 
seem to show that eye dominance makes a difference to them.
In ^ 1  the experiments except those introducing movement,
it is tliQ^ left eyed, left handed child who produces the 
greatest average of reversals in relation at to other 
uypes of error, and the right handed right eyed child who, 
on an average, produces the fewest. The left eyed, 
right handed child and the right eyed, left handed fall 
oonet-antl^ / between these two extremes. L nv<p ox
0 V v-er\ fn t i  vi/ke>e h k i x  K "K ô k  I’S D^C\<y ^  ^\-Q.d h
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EYEDNESS AND HANDEDNESS IN RELATION TO CERTAIN DIFFICULTIES
IN READING.
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